ABSTRACT
on the NiV Malaysia strain. Using an eGFP-expressing matrix (M) protein-deleted NiV, we 26 observed a slightly increased cell-cell fusion, slower replication kinetics and significantly 27 reduced peak titers compared to the parental virus. While increased amounts of viral 28 proteins were found in the supernatant of cells infected with M-deleted NiV, the infectivity-29 to-particle ratio was more than 100-fold reduced, and the particles were less thermostable 30 and of more irregular morphology. Taken together, our data demonstrate that the M protein 31 is not absolutely required for the production of cell-free NiV, but is necessary for proper 32 assembly and release of stable infectious NiV particles. 
IMPORTANCE

35
Henipaviruses cause a severe disease with high mortality in human patients. Therefore, 36 these viruses can only be studied in BSL-4 laboratories, making it more challenging to 37 characterize their life cycle. Here we investigated the role of the Nipah virus matrix protein 38 in virus-mediated cell-cell fusion and in the formation and release of newly produced 39 particles. We found that even though low levels of infectious viruses are produced in the 40 absence of the matrix protein, it is required for the release of highly infectious and stable 41 particles. Fusogenicity of matrix-less viruses was slightly enhanced, further demonstrating 
57
Supporting the idea of a critical role in virus particle formation and budding, NiV M protein 58 forms virus-like particles when expressed on its own (12, 13), and it drives apical assembly 59 and budding of NiV virions in polarized epithelial cells (14) . Trafficking of the NiV M is a 60 complex process involving transit through the nucleus (15) (16) (17) (18) titers, the cell culture supernatant was removed after 48 h, cleared for 10 min at 15,000g 114 and used to determine cell-free virus titers. Infected cells were scraped into OptiMEM and 115 frozen at -80°C. After rapid thawing at 37°C, cell lysates were cleared by low-speed centrifugation, and cell-associated infectivity in the supernatants released by the freeze-117 thaw cycle was quantified. Viral titers (n ≥ 3) were compared using an unpaired t-test, 118 performed in Microsoft Excel using the "T.TEST" function. 198 indicating that introduction of the GFP cassette did not affect virus growth (Fig. 1B) , 199 NiVeG∆M was associated with ten-to thousand-fold lower titers (Fig. 1C) . Since the maximal 200 cell-associated infectivity was similarly reduced (Fig. 1D) Fig. 2A ). There was a gradual increase in syncytia sizes over time for both viruses, 215 but fusion kinetics was more pronounced for NiVeG∆M (Fig. 2B) infected cells (Fig. 3A, left panel) . Setting the infectivity-to-particle ratio of NiVeG to 1,
229
NiVeG∆M thus yielded a relative infectivity between 0.001 and 0.01 (Fig. 3A, right the absence of M (Fig. 3B, lanes 1 and 3) , the total amount of G, F, and N proteins in the 235 purified viral particle fraction was considerably higher for NiVeG∆M (Fig. 3B , lanes 4 and 2).
236
As shown in the Coomassie-stained gel (Fig. 3C) displayed some defects in the particle envelope (Fig. 4F, arrows) , what supports the idea of a 268 compromised membrane integrity suggested by the PK digestion (Fig. 3D) Requirements for virus-like particle and infectious particle formation are different. 
